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(71) We, I.W.S. Nominee Company 
Limitbd, a British Company of Wool House, 
Carlton Gardens, London, S.W.I., do hereby 
declare the invention, lor which we pray that 
a patent may be granted to us, and &e method 
by which it is to be performed, to be particu- 
larly described in and by the following state- 
ments: — ■ 

This invention relates to an improved pro- 
cess for dyeing keratinous fibres. 

Conventional dyeing processes usually entail 
heating the fibres with a solution of a dye to 
80 — 100° C for periods of tiW which may in 
certain circumstances be prolonged. These pro- 
cesses have the disadvantage in that at the tem- 
perature at which they are «"*riwi out the 
fibres undergo a small degree of degradation 
as a result of which they yrn d to become yel- 
low. This yellowness interacts with the colour 
of the dye to produce an unsatisfactory colour. 

A process has been described of dyeing wool 
fibres comprising exhausting or padding a re- 
active dye on to the wool fibres at ambient or 
slightly elevated temperatures in the presence 
of urea, or other acid amides or thioarnides. 
The temperatures at which this process is 
stated to be carried out are sufficiently low to 
prevent yellowing of the wool fibres. Never- 
theless, this process suffers from the defe ct 
that when wool has been dyed and is then sub- 
jected to conventional water-fastness and per- 
spiration tests, bleeding of the dye occurs 
which normally would indicate that the dye 
lacked fastness. We have discovered, however, 
that whilst during the dyeing process most of 
the dye becomes firmly bound to the wool 
fibres a proportion does not become so bound. 
Attempts were made to overcome this defect 
by removal of the unbound dye by washing. 
This procedure was, however, found to be 
impractical in large scale dyeing processes. We 
have, however, made the further discovery 
that when wool fibres padded with reactive 
dyes in the presence of an add amide or thio 
amide at pH 2 — 7 are subjected to an after- 



tteatment with either a reducing agent or a 
base, the portion of the dye which has not be- 
come firmly bound during the initial dyeing 
stage becomes firmly bonded to the fibres as a 
result of this after-treatment. 

Accordingly, mis invention provides a pro- 
cess for dyeing teatinous fibres which com- 
prises ixnpregnating the fibres at a pH vahie 
of 2— H. and a temperature of 10— €0°Q with 
an aqueous composition containing a reactive 
dye and an acid amide or thio amide, storing 
the impregnated fibres in the presence of 
moisture to fix the bulk of the dye onto the 
fibres and thereafter treating the dyed fibres 
with an aqueous solution containing a reduc- 
ing agent capable of breaking the disulphide 
bonds m the keratin molecule or a base. 

The process can be appHed to a wide variety 
of keratinous fibres, although the use of the 
wool of sheep is preferred. The wool can be 
m the form of slivers, loose fibres, rovings, 
slubbings, yams and fabrics, whether in the 
form of piece goods or made-up garments. The 
wool may be natural or treated, e.g. shrink- 
proofed, oxidised or reduced. 
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The dyes that are used in the present pro- 
cess are reactive dyes, that is to say, those 
which react with the fibres and become 
attached to mem by a covalent bond. Hie 
terms also mciude whitening agents which re- 
act : with fibres in the same way. Dyestuffs 
failing within this class can ^corporate die 
following groups: 
epoxy-, ethylene-imino-, isocyanate, isothio- 
cyanate, carbamic acid aryl-ester-, propiolic 
acid amido, mono-chloro-, and cuchloro 
crotonylamino, chloroacrylamino-, acryl- 
amino, sulpho halo-, sulphuric acid ester, 
sulphonyioxy-, labile halo atoms, tricHoro- 
pyndazmo-, cHchloroqumoxalino-, allylsul- 85 
phonyl-, and certain reactive ammonium or 
hydrazmium residues. 
Especially good results are obtainable with 
highly reactive dyes, for example those in- 
corporating a 2,4^chbrtriazinyl, vinyl sul- 90 
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phonyl, 2,3 -didtooqumoxalmo, or hromo- 
acrylamido group. 

In the case of low-reactive halogen contain- 
ing dyes, they may be rendered more reactive 
5 by applying them in admixture with a tertiary 
amine, for example triemylamine. 

The process according to the invention is 
applicable to all forms of pad-dyeing. Padding 
is the application of a liquor or paste to fibres 
10 by passing , them through the liquor or paste 
and subsequently through squeeze rollers, or 
by passing between squeeze rollers one of 
which carries the liquor or paste. A pad 
mangle is a convenient apparatus for carrying 
15 out this operation. An alternative mipregna- 
tion technique is to saturate the fibres with the 
dye liquor and then remove excess liquor 
under a vacuum. 
Various reducing agents can be used, and 

20 for the present purpose a reducing agent is a 
substance which is capable of breaking disul- 
phide bonds in the keratin molecule. Suitable 
reducing agents include alkali m et^ l , am- 
monium and a mine sulphites and bisulphites, 

25 for example, sodium bisulphite, sodium meta 
bisulphite, and monoethanolamine bisulphite, 
certain quaternary phosphonium compounds, 
for example, tctrakis^ydroxymethyl), 
phosphonium chloride, sodium borohydride 

30 and ChioglycolMc add. Various bases can be 
used which can comprise alkali metal or 
ammonium oxides and hydroxides, salts of 
strong bases and weak acids, for example, 
sodium bicarbonate, water-soluble aliphatic 

35 amines, for example dimethylamine. The re- 
ducing agents or bases are employed in the 
form of aqueous solutions which contain pre- 
ferably 0.1 to 2.0% by weight of the dissolved 
material based an die weight of the solution. 

40 Amomnia is the preferred agent to use in the 
after-treatment step. 

When producing shades on wool or similar 
materials by a method of impregnation fol- 
lowed by storage, it is accepted practice to add 

45 to the dye liquor a surfactant which produces 
rapid wetting of the wool at room tempera- 
ture. These agents are exemplified by non- 
ionic condensation products of nonyi phenols 
with ethylene oxide to yield polyoxyethylated 

50 nonyi phenols mnf nini^ g from 10— -30 moles 
of ethylene oxide, or by anionic alkyl sulpho- 
succinate derivatives. When hydrophilic dyes 
are used the addition of a surfactant is a pre- 
ferred feature of the process if the best results 

55 are to be obtained. 

In carrying out the initial dyeing process, 
the reactive dye is first dissolved or dispersed 
in water, and in the presence of an add amide 
or thioamide, for example urea, thiourea, 

60 guanidine or their derivatives, but especially 



at least 100 parts by weight urea per 1000 of 
the dye composition. The composition can be 
applied to the keratin fibres by conventional 
means, for example, by impregnating with a 
pad mangle. The process can be carried out at 65 
ambient temperatures, although slightly ele- 
vated temperatures preferably below 50°C, 
eg. from 15 or 3 0 to 40°Q are best. Generally 
speaking, temperatures in the range 10 to 
60°C are suitable. The dyeing can be carried 70 
out at a pH in the range 2—7 and most pre- 
perably at pH 3—6. The fibres are allowed to 
remain in contact with the dye for the mini- 
mum time for proper penetration, eg. between 
10 sees, and 72 hrs, typically between 1 and 75 
24 hrs. The fibres may then be removed, 
squeezed to express excess liquid and then 
stored in the presence of moisture. The storage 
[period is necessary for most dyeings and 
usually lasts from 10 rains, to 72 hrs; ft en- 80 
sores that the bulk of the dye is fixed to the 
keratinous fibres leading to a full shade de- 
velopment of the dye. After the storage period 
the nines are treated with a solution of the re- 
ducing agent or the base for a period of pre- 85 
ferably 5 to 15 rains. Conventional equipment 
can be used for applying these colutions, for 
example, a beam washer, a winch or a conven- 
tional washing range. 

When this treatment has been effected, the 90 
dyed fibres are then dried and when subjec- 
ted to conventional wash fastness tests, and 
perspiration tests, the dyes are found to dis- 
play great fastness. This is in contrast to fibres 
which have been dyed by the process described 95 
above but in which the after-treatment with a 
reducing agent or base had been omitted. 
Fibres dyed according to this procedure dis- 
played very poor fastness. This invention is 
illustrated by die following examples: 100 

Examples 1—11 
These examples illustrate the application of 
reactive dyes to wool materials by means of a 
padding process. All the processes were carried 
out at 20°C The following procedure was 105 
adopted in each case. 100 parts of wool 
material were immersed for 60 6ecs. in an 
aqueous dye liquor at 20°C having the com- 
position indicated below. The material was 
then, squeezed between rollers to a total weight 110 
of 200 parts and stored for up to 48 hrs. at 
room temperature under conditions which pre- 
vented drying. The material was then well 
rinsed in cold water, and subjected to an after- 
treatment with a dilute solution of the specified 115 
base or reducing agent in a winch for a period 
of 15 mins. Finally the material was rinsed 
with water to neutrality, hydro-extracted and 
dried. 
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WHAT WE CLAIM IS: — 

1. A process for dyeing kexati no us fibres 
which comprises impregnating the fibres at a 
pH value of 2 — 7 and a temperature of 10 — 

5 60°C, with an aqueous composition containing 
a reactive dye and an acid or thio amide, stor- 
ing the impregnated fibres in the presence of 
moisture to fix the bulk of the dye onto the 
fibres and thereafter treating the dyed fibres 

10 with an aqueous solution containing a reduc- 
ing agent capable of breaking the disulphide 
bonds in the frprntin Tnrriwmip- or a base. 

2. A process as claimed in Claim 1 where- 
in the aqueous solution contains 0.1 to 2.01% 

15 by weight of the reducing agent or base. 

3. A process as claimed in Claim 1 or 2 
wherein the aqueous solution contains an alkali 
n vtfll j gTP TT T f " |l i m * or flrmnft sulphite or bisul- 
phite. 

20 4. A process as claimed in Claim 1 or 2 
wherein the aqueous solution con tains an alkali 
metal hydroxide, a salt of a weak acid and a 
strong base, or a water-soluble aliphatic amine. 

5. A process as daimed in Claim 1 ox 2 
25 wherein the aqueous solution contains am- 
monia. 

6. A process as claimed in any one of the 
preceding claims wherein the aqueous com- 
position contains a surfactant. 

30 7. A process as claimed in any one of the 
preceding claims wherein at least 100 parts by 



weight urea is present in 1000 parts by weight 
of the aqueous composition* 

8. A process as claimed in any preceding 
daim wherein the kexatinous fibres are in the 35 
form of a wool fabric. 

9. A process as ctotmed in any one of the 
preceding claims wherein the impregnated 
fibres are stored for a period of 1 to 48 hrs, 

to fix the bulk of the dye on the keratinous 40 
fibres. 

10. A process as claimed in any preceding 
daim wherein the temperature of the aqueous 
composition is from room temperature to 
40°C 45 

11. A process according to any preceding 
claim in which the dye is one which incorpor- 
ates a 2,4-&cMoro-triazinyi, vinyl sulphonyl, 
2^-m'chloroquinoxalino, or bromo-acr^amido 
group. 50 

12. A process for dyeing keratinous fibres 
substantially as hereinbefore described with 
reference to Examples 1 to 6. 

13. A process for dyeing keratinous fibres 
substantially as hereinbefore described with 55 
reference to Examples 7 to 11. 

14. Keratinous fibres whenever treated by a 
process claimed in any one of the preceding 
dauns; 

REDDIE & GKOSE, 
Agents for the Applicants, 
6, Bream's Buildings, London, EC4A 1HN. 
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